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ABSTRACT 
 
 
 
 
Photovoltaic system is very popular in the renewable energy system. The 
improvement in the technology itself is very high. The improvement in this 
technology is to ensure that the system may result in low cost, high performance PV 
cells, long life time period, and maintenance-free lifetime. Every year engineers 
make an improvement on the products that have been in existence for many years. 
The application of this system also was acknowledgement around the world 
nowadays and this system was applicable in many industries. The application of this 
system in our country also is very efficient because of our climatic condition is 
suitable for this system. The most popular application of this system is the 
application as a supply system for the building. This project is conducted to choose 
the type of  solar module and inverter that can be implemented to UMP mosque. At 
the end of this project, we will know the suitable solar module and inverter that can 
be implemented to UMP mosque. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ABSTRAK 
 
 
 
 
Sistem photovoltaic adalah salah satu sistem yang sangat popular di antara 
system yang ada dalam tenaga baru. Peningkatan dalam segi teknologi dalam sistem 
ini juga adalah sangat cepat. Peningkatan atau baik pulih dalam sistem ini adalah 
untuk memastikan bahawa kos bagi sistem in akan berkurangan dari semasa ke 
semasa serta untuk mempertingkatkan keupayaan sell PV tersebut,dan juga untuk 
memastikan bahawa sistem ini tahan lama dan memerlukan kos penjagaan yang 
rendah. Setiap tahun, jurutera akan membuat pembaharuan terhadap teknologi yang 
ada untuk memastikan bahawa teknologi ini dapat digunapakai oleh setiap orang 
suatu hari nanti. Pengunaan teknologi ini juga sudah dikenali diserata dunia dan 
pengunaannya juga sudah meluas. Teknologi ini juga sangat sesuai digunakan 
dinegara kita disebabkan oleh keadaan cuaca yang sangat baik. Projek ini dijalankan 
adalah untuk  memilih jenis solar module dan inverter yang boleh digunakan untuk 
diguna pakai di masjid UMP.. Di akhir projek ini, kita akan dapat mengetahui jenis 
solar module dan inverter yang sesuai untuk diguna pakai di masjid UMP. 
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 CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1  Background Of Study 
 
 Ever since the industrial revolution, human activities have constantly changed 
the natural composition of Earth’s atmosphere. Concentrations of trace atmospheric 
gases, nowadays termed “greenhouse gases” are increasing at an alarming rate. The 
consumption of fossil fuels, conversion of forests to agricultural land and the 
emission of industrial chemicals are principal contribution factor to air pollution. 
Under normal atmospheric conditions, energy from the sun controls Earth’s whether 
and climate pattern. Heating of Earth’s surface from the sun radiates energy back to 
the space. This will result the greenhouse effect or global warming.  
 
Global and national scenarios of primary and in particular electrical energy 
consumption for the coming decades basically all predict a strong increase in 
technical utilization of renewable energy (RE). A significant increase in the use of 
RE satisfies the requirements of climate protection and allows suitable growth in 
energy consumption for newly developed and developing countries. At the same 
time, the aims to decrease the share of fossil primary energies in the medium and 
long time, and has the potential to reduce the share of nuclear energy to zero. 
However, to achieve this goal all RE technologies (hydro power, wind power, 
biomass, geothermal heat and solar irradiation) have to be mobilized in a balanced  
way and in coordinated time sequence, which is according to their economic market 
relevance and their technical potential. 
 
 
 
 Among RE, solar irradiation will in the long term have to become the main 
contributor to a global renewable energy supply because of its unlimited potential. 
Photovoltaic (PV) is favored by its flexibility with respect to size and fields of 
application, its long life-time and low required maintenance. PV system is a device 
that mainly used to convert solar energy (which is the utilization of the radiant 
energy from the sun) to the electricity. Solar power is often used interchangeably 
with solar energy but refer more specifically to the conversion of sunlight into 
electricity. Presented of PV technology that used to convert solar energy to the 
electric energy was acknowledge and used in many countries around the world 
nowadays. 
 
Photovoltaic (PV) is the technology used to convert the energy directly from 
the sunlight into electricity by using the solar cell. The photon from the sunlight 
knock electron into higher energy which will produce electricity. A typical 
photovoltaic cell produces less than 3 watts at approximately 0.5 volt dc, cells must 
be connected in series-parallel configurations to produce enough power for high-
power applications. The electricity produce are in direct current which can be used to 
power equipment or to recharge battery. The first application of photovoltaic was 
used to power up the orbiting satellites and space shuttle. Nowadays, photovoltaic is 
important in grid-connection generation which required an inverter to convert DC 
current to AC current. 
 
There are several advantages of PV system and also the factor that can attract 
people interested using PV system; 
a) System is very durable and not easily damage. 
b) Have a warranty until 20 years and more.(Experts say the panel can last 
up to 30 years) 
c) Solar energy production is quite. 
d) Payoff point (which mean no need pay monthly bill) 
 
 
 
 
 Even there are a lot of advantages of PV system, this system also have several 
disadvantages; 
a) The production of electricity is uneven throughout the day. 
b) System does not produce electricity at the night or when it is overcast. 
c) Initial cost of installation PV system is very high. 
 
 
 
1.2  Problem Statement 
 
There is increasing of interest and activity toward the development and 
application of alternative/renewable energy such as solar energy, wind turbine and 
hydropower. In addition, the World Solar Photovoltaic installation/demand has 
grown consistently over this two decade. There is a difficulty on decision making on 
designing of the power system. Before designing a power generation plant, there 
must consider on the type of energy use. For example; to build photovoltaic power to 
supply electricity to the UMP mosque , the importance thing that the designer must 
make sure is to choose the suitable solar panel that can be enough to supply 
electricity based on the power consumption that the used per annual. 
 
Beside that the designer must to choose the suitable inverter that can be 
match with the solar panel that be used. To determine the suitable solar panel and 
inverter, the designer must have to get the data for the power consumption that the 
place used per annual. From this data, the designer must have to make the manual 
calculation to choose the suitable solar panel module and inverter. This project will 
consider a new software that can make the calculation more easier. 
 
 
 
 
 
 
 
 
 1.3  Objective 
 
The objectives of this Final Year Report are: 
i. To implement solar energy to UMP mosque. 
ii. To calculate energy demand and analyze the energy demands. 
iii. To design how many solar panel that can be implemented to UMP 
mosque. 
iv. To develop software for designing solar system.  
 
 
1.4  Scope Of Work 
 
 This project is involved to design the software to make the calculation to 
choose the solar panel and inverter become easier. The software must be based on the 
case study to implement the solar panel to the UMP mosque.  
 
 To choose the suitable solar panel and inverter that can be implemented to 
UMP mosque, the data of the power consumption must be get first before can design 
the suitable software to make the calculation to find and choose the suitable inverter 
and solar panel that can be implemented to UMP mosque. The data also must be 
analyzing first before design the software. Lastly, after do all the task, the task to 
design the software will be start.  
 
 
 
 
 
 
 
 
 
 
 
 1.5  Thesis Outline 
 
This thesis is divided into the following 6 chapters namely: 
 
Chapter 1: Introduction 
 
This chapter discusses on the background of the Solar System of the 
alternative Energy, Example is the history and advantage of solar system of the 
renewable energy. Besides that, this chapter also includes the Problem Statement. 
However, objective and scope of the works is also including in this chapter. 
 
Chapter 2: Literature Review 
 
In this chapter, the issues of renewable energy for the basic of the solar 
system energy will be discussed. These include the basic operation of the solar 
system. 
 
Chapter 3: Methodology 
 
Methodology is to discuss the ways or methods use to conduct this Final Year 
Project. Some of the Tables are shown in this chapter for easier understanding on the 
Software. 
 
Chapter 4: Result and Discussion 
 
In this chapter, it presents the results and discussion of this project. 
 
Chapter 5: Conclusion and Recommendation 
 
Finally, chapter 5 presents the conclusions of the project and 
recommendations For future works. 
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CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
 
2.1  Introduction 
 
The energy supply from the sun is truly enormous on the average. The Earth 
surface receives about 1.2 x 107 W of solar power. This means that in less than one 
hour enough energy to supply to the Earth to satisfy the entire energy demands of the 
human pollution over the whole year. The history of PV was start over than 170 
years ago when in 1839, Alexandre-Edmund Becquerel observed that electrical 
currents arose from certain light-induced chemical reactions. A similar effect was 
observed in a solid (selenium) several decades later. A comprehensive understanding 
of these phenomena however had to wait the progress of science towards the 
quantum theory in the early parts of the nineteenth century. The development of the 
first solid-state devices in the late 1940s then paved the way to the announcement of 
silicon solar cell with 6% efficiency, this is the first usable solar. In the year 1958, 
this solar application was used on the Vanguard 1, the first satellite to use electricity 
from the sun. The year 1960, this application was used widely in space technology as 
an energy source to the satellite. Solar technology has been developing ever since 
and the effect from this, the technology has become more sophisticated, more 
efficiency and the cost also are much lower. Much interest in solar electricity 
appeared particularly in the wake of the oil crisis in the early 1970s. 
 
Today, the direct conversion of light into electricity or PV is becoming 
accepted as an important form of power generation. 
 
 
 
 2.2  Potential of Solar Energy 
 
Malaysia lies in the tropical region between 1ºN and 7ºN, and 100ºE and 
119ºE. Malaysia is made up of Peninsular Malaysia and the states of Sabah and 
Sarawak on the island of Borneo. The climate is hot and humid throughout the year 
with heavy rainfall. Rainfall range is 2032 2540mm, temperature 21-32ºC, relative 
humidity 80-90%, solar radiation 12-20 MJ/m2 and wind speed 2-22 m/s. There are 
approximately 6 hours of sunshine per day. 
 
 
 
Figure 2.1: Solar Irradiation map of Malaysia 
 
The UV radiation pattern in Malaysia has been divided to five types 
according to the group of solar radiation research, Universiti Kebangsaan Malaysia: 
i. Sunshine everyday 
ii. Cloud or Rain everyday 
iii. Cloud pattern is not stable everyday 
iv. Rain in the evening 
v. UV radiation is more than UV constant 
 
 
 2.3  General Principle of Photovoltaic System 
 
Solar or photovoltaic (PV), cells are electronic devices that essentially 
convert the solar energy of sunlight into electric energy or electricity. The physics of 
solar cells is based on the same semiconductor principles as diodes and transistors. 
Solar cells convert energy as long as there is sunlight. In the evenings and during 
cloudy conditions, the conversion process diminishes. It stops completely at dusk and 
resume at dawn. Solar cells do not store electricity, but batteries can be used to store 
the energy. 
 
One of the most fascinating aspects of solar cells is the ability to convert the 
most abundant and free form of energy into the electricity, without moving parts or 
component and without producing any adverse forms of pollution that effect the 
ecology, as is associated with most known forms of nonrenewable energy production 
methods, such as fossil fuel, hydroelectric or nuclear energy plants. 
 
 
2.4  Type of Photovoltaic Cell 
 
A solar cell is composed of a semiconducting material such as silicon which 
has electrical conduction properties somewhere between those of metals like silver or 
copper and insulators like glass and quartz. An electric current in such materials is 
carried by negatively charged elementary particles, the electron. In semiconductors 
the energies of these electrons are restricted to energetically separated “energy band”. 
Important for the understanding of the photovoltaic effect are two bands, the lower 
lying so-called valence band and the energetically higher lying conduction band. The 
two bands are energetically separated by a band gap. Under the condition of thermal 
equilibrium the valence band of a pure semiconductor is practically fully occupied by 
immobile electrons virtually “sitting” between neighboring semiconductor atoms. To 
the same extent the condition band is empty. Under these conditions no electrons can 
move about freely in the solid and the semiconductor behaves more or less like an 
electrical insulator. 
 
 Understanding of solar cell composition is important to consider before 
election of type of solar cell. The main objective of research and development 
(R&D) of solar cell is to increase the energy conversion efficiency and the material 
of the cell to reduce the cost of the cell. From this continuous R&D, it was produce a 
lot of type of PV cell with high efficiency and lower cost. Currently, solar cells 
essentially are manufactured from mono crystalline, polycrystalline, amorphous and 
thin film based materials. 
 
 
2.4.1  Monocrystalline Silicon 
 
The heart of this cell is a crystalline silicon semiconductor. This 
semiconductor is manufactured by a silicon purification process, ingot fabrication, 
and wafer slicing, etching and doping which finally forms a PNP junction that traps 
photons, resulting in the release of electrons within the junction barrier, thereby 
creating a current flow.  
 
This cell has efficiency in the range of 11-18%. This cell also is very stable in 
chemical structure and is very durable. The advantage of this cell is its efficiency is 
more than other product but the price is quite high because it was creating from pure 
silicon material. Figure 2.2 shows the example of monocrystalline silicon module. 
 
  
Figure 2.2: Monocrystalline Silicon. 
 
 
 
 
 
2.4.2 Polycrystalline Silicon 
 
In the polycrystalline process, the silicon melt is cooled very slowly, under 
controlled conditions. The silicon ingot produced in this process has crystalline 
regions, which are separated by grain boundaries. After solar cell production, the 
gaps in the grain boundaries cause this type of cell to have a lower efficiency, 9%- 
13% compared to that of the monocrystalline. Despite the efficiency disadvantage, a 
number of manufacturers favor polycrystalline PV cell production because of the 
lower manufacturing cost and fast production electricity. Figure 2.3 shows the 
example of polycrystalline silicon module. 
 
  
Figure 2.3: Polycrystalline Silicon. 
 
 
 
 
2.4.2  Polycrystalline Silicon 
 
In the polycrystalline process, the silicon melt is cooled very slowly, under 
controlled conditions. The silicon ingot produced in this process has crystalline 
regions, which are separated by grain boundaries. After solar cell production, the 
gaps in the grain boundaries cause this type of cell to have a lower efficiency, 9%- 
13% compared to that of the monocrystalline. Despite the efficiency disadvantage, a 
number of manufacturers favor polycrystalline PV cell production because of the 
lower manufacturing cost and fast production electricity. Figure 2.4 shows the 
example of polycrystalline silicon module. 
 
